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(57) Abstract: 

PURPOSE: A method for manufacturing a shallow junction and 
silicide of a semiconductor device is provided to decrease the 
number of manufacturing processes and to uniformly form a 
titanium silicide layer in a fine contact size, by simultaneously 
forming the shallow junction and the titanium silicide layer. 

CONSTITUTION: After a gate electrode is formed in a metal 
oxide semiconductor(MOS) transistor region of an isolated 
silicon wafer(1), a sacrificial oxidation layer(6) is eliminated. An 
epi-siiicon layer(8) doped with p-type or n-type impurities is 
selectively grown only on an exposed surface of the silicon wafer 
and an exposed upper part of a gate electrode(3,4). A titanium thin film is stacked on the silicon wafer on which the 
epi-siiicon is selectively stacked. One of arsenic ions, molybdenum ions or tungsten ions is injected into the silicon 
wafer having the titanium thin film to make the epi-siiicon become amorphous. The silicon wafer is annealed to form a 
titanium silicide while forming a shallow junction of a source and a drain, and the remaining titanium thin film is 
eliminated. 
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^eso £Ara ggg ^^/Eai°] stfiif TH^g »3*ct 4'eiakdies s 

Str7l «$KH, ±» ^El£! 4' El 5550 01 SI 2| £^ M^Aj^Ei S^CHI TilOlM £RM QS, il^ 

XII 71^1-01 tfEI5S||0lffl 3! Til 01 M 3 = *W2| ME! tfEISOl EE1UE* ^CL iflU, UHV- 
CV0CHI 21*1 NS E^ P*j M£MO| ES£! QUID £Eiei 6iai5«l0iIH S3 §! sEI £EI5 ^OilS!" 2 
^^o^ M?\D\, tfEISaiOIIH fe^Oil i±:IHEiaOfl 2tfH EIEI-h ^911 Sf#*>D. 3EIII, b|£, MEI" 
EL g±S! § CHlr 0|£g ^gj^rOI (Hlul £EI5M HISSoHl, 750X 0|#2J SEDilAI CHHSm 

01 ElEte ^EIAKDIEM «S«tai- ^Al Oil ^/Eai°!°l S^M tJStiEK 01 3t, El Ere 

^1 HTISrS 225, &EJ9 ±X r 2i SfS StMIf ElErn flEIAHDIEl §A|0fl 4 2i£°S B* 

ESI ±tt2J H|2 SSS II' 4s SJS ^51" 0HJEF El Be gEIAKDIES DIAHtl" E E A AfOIZOil AIE 5^ 
«M *j£I,> 4* SiSlH^ DIA1I B>£« ^ArEJ 4^11 ^AIS ^ 

ElEfs ^EIAI-OIE, g^. Oil ill fe'EI5, 0I£^2J, HISS 6»EI5 

E la LHAI E a o-gQii C^E 1 - E± MajA|±E12] Sr€ gtf S ^'El AHDIEM *LQt\^ g-g 

g EAI*]* SgEOIQ. 

St SOI ^r&±r Jf& W J ttJf& 
& S-SS &ES-II i7J2J HI5 SgO|| ^ 2^5, ^AllnffllS &EM ^W2| ggg 4:>:/E 

aia s^sj sti-a 5^ Tat^s Ta&wi ^eiafoiem ^^ui— &goo s.^ aoic-. 

5 E -il(contact)^2J ^71 ?I<?H3 EIEFh ^EIAFOIE ^5 71^01 Olg£IH 2D. 

HE1U B^Ea ^X>2J DIAilshQii (BS MEI UH^ ^31- 5 E i|^£J 35} Q± ^Qil SJ^KM ElEfe ^ElAhOlE 
2J CHS?il SEK ^, ElEfe ^ElAKDIE SSAI ^EI5?4IOIitlE| ^EIS 331 °" (grain) 

AhOIZSOil 2| M S ^(agglomeration) ^01 ^m\0\ EIEI-h ^ElAhOIE^h 3goWI £22EIAi Sr^E 

s ^^2j 7at« emoi thais shisoi watio. 

[LFErAI , 5lB(HI= SEI ^ El 5 CHI MEIMSI(Mo), H|db(As) ^71^ 0IS^S( implant )§f 

£ PAI(pre-amorphi2ed implant) 71 #01 PA I « EIEI-h ^ElAhOlE El 
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Ete Hf5« 01 yg (annealing) fl-o^AH 2S£!- ElEfe £E|AH3IE §S§ §2AI3?|£ 20| 



BffiS £XhE| *4:5KHI IKE ifS StKshallcw junction)*] gfiSOII CH^oKfl gEHEJ 0|s*B 
SS01 Ofc! M0IXIE ±± EHI2K raised source drain) 7|ft0| £15 JIWEU1 ^rSi?50rES 
S CHIuJ £EI5(epi-Si)#g *, Oiy (anneal ) Oil °JtH CHS KI £EI5#2J g£!0| ^ gEI5SUOI 

Steffi 70 t£5« »S ±±/E£iI2! sW# WBOIO. w 1 ' 



E SI*!" Oiy SSOilAi TiB^I- ElEfell- Wlffl £EI5 AFOIQflAJ WHICH (barrier)«£3 2[g 

oMI ElOj ElEFs AI5IAI0IE OlgTfl CD. [KM, PE^WIAIHI 5B| 4'EIAfOIE ^201 OigTfl 

?\J\Jt El EFs tfEIAKDIEB SiJoKHI Sgttfll- =A[Di! BJESI £73-2] »s 2t« SSsfe *B 
ool-^ Ql 2! Q. 

31 01 iH 21- «BI«EI5 £20il §£M0| ESS 01 HI 4'El^g 333, H ±!as)T 

ISM^. ( ? 0) c J^-L^i^ x?--?^ Olf^^a^Kfl (Hi El tfEISS UlggSftt OS El Em 

si«wlk eiefh e&m sj«* as qis ?sg hid ^eism uisasre!- os, oiyn^ot 

&E« ±W2| SfS ElEfe ^ El AfOI EM SAIOil «gfttft 2g 5§2S fiO. 

«l ±» gas aaaoiiasi s± msiai^ei s^chi mm *a» as, gEisaonEis £ 
^ ah s*km tm^m ^Ej^siioia a tiioi^ swsj mei 4SE1501 ee-iue^ 




9!*: Willi ^ EI 501 aieh^o^ xH # a gejaojjojjj, A^Qjj ^iHE1(sputter)^Qii °JtH ElEfe 

EhS. til^, gEl^ai, g^g! S 01^ 01^^ ^^5FO| Oil El 4'EI^# hi§i#q7 

01^, ^EI^^JIOIEIS 750*C OI^EJ SE01IA1 Oiy K (ameal \ns)t[0\ EIEFb ^EIAFOIEM Sgani- §A| 

S| ^g/EM2^j^s a^g si^s eiefs a^tfss« &ejii ^3 g& 

01 on, oiiEi g&Ern hisi^pi ^itr oi^sj eiefh ^# ^#3^1 01 son ^aiw 4=e a 
oioK g^a E2§ tr^Kn s ssou eos m saims ss^q. 

5 l?,^-?^ 1 ^^ ^ SOiI CD "^ a - MSHA|^Ei2j gtf a ^ElAhOIEM ^ 

s ScAj jir ^SEOlLh. 

^ ? l a 2JL^,, A, ^"-„ tJf A ^tS? L L0C0S( local oxidation of silicon) »BQIU ST I (shallow trench 
isolation) g-H Oil 2JoH 1 - - — ^. - - 



olation) ggOJ 2j^e ±AFMEI2^ (2)01 §2J£! ^El^Olffl (1 )2J ^ ±7$ S^Oil ^ehxh oig^SM 
«l NEji g^(Pl)2F PS± S^(Ni)S 2| g^Oil >ilOIM SEL H« ^5fl 




3 E IbOil EAIti" Ul-a- &0L SHEiy^ SS^(7)S D^3S fiEI5SH0|iH(1)S Ail S (wet 
cleanin3)oHJ NS^ S^£i ^ EI5S||0|ffl(1) S3 ! B VdlH ZS^O) Ifl S 

agjvssw, nh^: geisj «Bi5noin(0) za s xioim a^o) #ei ^ei^oi eeiues 

3 Dfi E IcOil EA|§j- UF2J- BOL UHV-CVD(ultra high vacuum - chemical vapor deposit ion) Oil EJSfl N 
E^ g^Ej ^EIS?4IO|Ei(l) a TflOlM S^(3)EJ ^OilEi" Oil EI £El s (8m S*W 

d. oin, oiiEi £Ei^(8)it s^m^ 5, ih-sito Wsl awaFsIlS m%ii m Saaw 

(HI (doping )£JCf. 

£,^1 ^J^i SAitf am 901. lays sm^(?)# si^sra, qai tfasnoimd) 29011 

Sf(9)g 35E, PS^ HEiat.Cf. 

□ His S leOfl EAI*!- blfSl- ^01, lEiyg! 2MfSf(9)S O^HM ^EIS?JI0liH(1)# ^^J AllgthOI P 
§T ISH f,|l5 ? JI0lia(l) S3 S 7I0IM 3 = (4 ) ^-g g,^ a^(E 6 | P 

s^°i g£i5snoini(i) a xioim s=(4) lr$2i ialieieoi Eausi ecT 

3 E If (HI EAIfj- UFa- 901, UHV-CVDOil °|§H PS^ S«2| ^Eie?JI0|iij(1) S3 3 7)101^ 
fjf(l)|J^M3 ^£S gEI5(10)g SartH^. OIIIH, OflKI «BI5(10)W S N= 

SITU g§£S §i(B)2F 9S PS M El £E1=(10)(HI EDzJ'D . 
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3 Om E IgOil EAI** UhSt SOI, IHEiyS a»««£ If SJ 9)§ fil^t!" S, 4!£l5«IOIffl(1) 2 3 (HI 
E| Ete HTSKII )# S^tra. 01 m, EIEfe ±ffl El (sputter )£ 0)1 2|*| a|»H3l, ^ffl 

EiS EIBS «W( 11)21 500 A OluCT EIEU 

n q§ e ihog eai*j uw srai # a as ^(moi ^ss gasaioima) ssoii hu(As), §ei* 

9 (Mo), 1^0! (19) §2J ^7i£ 01 Si OIS«lttQ. HHS, ElEhs ^(11)S StM t& 0)1 E| £E| 
5#(8, 10)£3 Hl±, SHIMS, S^S! §2J °7\Sr QIS0I OIS^EJEICH, ElEfe ^(11) 

& 01 II fe'EISfi(8, 10)2| 4§ 201 UI3B£K«orphized) Sa. 

3 OS E 1101 EAIt!" UF2f 301. tiEI5S0Oini(1)& 750*c 01 £21 SES CHUBfcKK HISS 
»B OflKI £)EIE#(8, 10)21- EI&S ^2K11)MA|2J 7113 ffl-SOfl 2J£H ElEfe £E|A|€IE(E 1j2J 12)71- 
UISS&S Oil II «EI5«(8, 10) Oil ESS tf£l2810IIH (1) S! 70OIE 3^(3, 4)£ 

£ *K+SB §AI0iI S-gfFEIOl TilOJM 2 = 4)S S-SS-AISa gAIOil £^ ±^/EEil°j 
g ^o^oj oj« 2tJ-(13, 14)S «€*P| SQ. 01 DL ElEFs ^EIAHDIE^ «fi£|= 313 HAL til 39 
»B (HUE! £EIS#(8, 10) 4^2) ElEfs ^(11)2. tl* Oil El tf£l5#(8, I0)2| g§ AKJI2W 
a Bffl S*£E3 34't]- ElEfs fl£IAK)l=2| «gO| El 01, Qi^OI OIS^SS H|±, SEIM 

2!, l^S! €2] OIS ZfSU 2JSH SEH2I- B>S TiB^2J gf§0| SjfilEIH, SEIAKHE52J fifgOl ^2 
SO. CD-EFAj , DIAOV 5 E 4 AKJI2MAIE ElEfe tfB|AK)l£2| §£M ^CHsFAlU ^ SACK 
3 Q» E IjDfl EAIt]" SOL EIEFS SEIAKHE t*20ii OISEIXI S«2 EIEFh *il 

?i*^swL m?hxi^ei2j b§ a ^eiafoiem s-sttfih 

#7|2J flAIUHAI Oil El ^EI^SM UI39St*PI £1^01 E IhDfl AlSf SOL ElEfe ^, 
Ol^St gAmraXISh OI2fe B£| ElEFs efSffi ^#3^12 0|s^°j^ ^AlufOI Oil EI ^E!^#^ 
UlSBfiW 4=E SiEK 

01 2f 3-01 g bh£J0 ^AF°J EjEfe 4'EIMOIEl §A|0ii SSW 4^ Si^ES ^Exl 

^AF2] H|5 SSS 4= BE!" OHJEl El El-S ^EIAWIES □lAll^j- AHDI^OilAiE 3SShfl| 
4= OlAil BfEM ^2J -tttfAIH 4= SIQ. 

g^tr 1. ^xf gEia ^Eis?jioiiti2i sshxi^ei s^oii Til 01 m asti* °, tia 

&y\ ^EI^?JI0|EJ2J EEiy 53 S Til 0| E g^oj cyy a^qijdi- m2 ) ^^gOI ESS Oil 

El £EI5S§ aieh^o^ g§A|?|^ 

fe^l Oil El ^EI^OI aieh^o^ w^s, ^£|so Jj0 | tt | AM=*o|j ElEfs- ^#3^ B?1l2f; 

^1 ElEhe ^01 4' El 5?J|0| a Oil U\±. MEIMS!, §^ E J! S Oih: §hU2J 0|g# ^S^hOl ^ 

71 Oil El UI§§tF§fe 

^71 ^EI5?4I0|EIM OiynmOj EIEI-h tfBIAKIIEB €A|0|| 4r^/EEil2i^ 2^ 

3 ^ El AK3I E g>^. 

S^*J 2. HI 1 S-Oil SlOiAL 4^1 OflKI ^EI5# HI§i5tfK7| 2\tt 01^1 B«S 4^1 El 

Efe em 01 s oil ^Ai^fe as m= *i^n ±jw si ^eiakdie 

S^tT 3. 731 1 E^ Xfl 2 t> h 0il SiOiAi, E\Elu ^5|2J 5J#^ E^OflAI EIEFh ^2j SJS 

s ^ritiEiaofl 2i^b s# ^s£s ofe erExo ^21 a ^eiahdie s« g-a. 

s^sr 4. 3 shhi 2-toiAi, E\Em ^eiai-oie m% a ^= stfs §^3^ e^i(hiai oiyg 

E 750*C 0I^2| SEOilAi £AI<^ 2g i9££ Ul~ ±AF2J g| ^EIAFOIE ^ 

5. Q| 4 5MHI aCHAi, fe^l N§ EzPS 3£S0| ESS Oil El ^E|^2J SS^fe &7H0JAI Oil 
El ^EI^2J g§§ UHV-CVDOii 2J^H ^S^ffl, IN-SITU SS^S N§ E^ g?\ Oil El ^El 

^oii Es^e 2# ^sh^ 4rXf2j 5*t!- a 4'eiawie ssi. 
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